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ABSTRACT ' \^ : : / 

The process of explanation as defined "by the coirering 
lav model of science ccmtains stringent criteria vhich often cannot 
be met by communication scientists. An altema .iw model, less 
powerful but more obtainable — the system paradigm-^shoald be adopted. . 
Four types of explanation provide a context for a: discussion of the 
system paradigm alterhative: scientific explanations, 
fifli^t-explanations^« m^tal concept and reaspn-giving 

eiqplanations. Ma jbr advantages to using the system paradigm include a 
shift in the particular set of variables which are selected for 
study, an increase in the complexity of analysis which may be 
employed, and the ability to integrate current research findings into 
a %iider "perspiec^i;^^ r~ \ ^ ~ - :~ ^^^r^ ^ ^ 
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„; The primary purptwe of a scientific theory is scientific explana- 

P : A theory is i set qf propTCiti^^^ ar« so related that taken 

' * together they logically explain the occurrence of somp pat.i-iVni:^r event : 

r. scientific explanation— as cdntrasted with other forms of explana- 

> tiori— is an extremely difficult task. It is a carefully defined, nar- . 

U- '"""^y delimited process whidj contains necessary conditions that must 

^ ^ rigorously met if the outcome of the explanatory process is to be 

: consx<tered valid. Tn this paper I shall argue that the process of ex- 

|; ; planatibn as defined by the covering law model of science contains 

I - stringent <^iteria which often cannot be met by ajmimfftlbatibn scientists 

1^ I I ^ alteTOative. ippdei^^^^^^^ 

fc A theory also serves to predict. But explanation takes precedence 

prediction, because a theory ffhich expUiiis must also predict while 

1- : ; : ^ theory which predicts heed not explain. For exai^le, scientists pos- 

I sessed at theory which allowed prediction of the tides long before they 

I: • / explained them. The same is true of the motion of the 

w". : : planets. - . / " ■ > * . • 

; ; Explanation can take many forms. Taylor C7] suggests four types ■ 
Scientific explanations, What-fsxplanations , Mental concept explanations, 
and Reason-giving ejq)lanat ions— and we shall briefly examine these forms 
I ' - *° provide a context ^f or our discussion of the systems paradigm alter-* 

native. 
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"Scientific explanation," as defined by ths cbverinp. law model, 2?G5i- 
sists of a rniiversal generalization that is assumed to be true, a p^^tl^ 
cular set of circumstaices, and a conclusion which asserts that an event 
had to occur because it was deducible ft«m the logic of the propositions 
of the theory, the genwalization upon which the explaiiation is built ' 
is considered satisfactory irtien it warrants the assertion of counter- 
factual propositions, i.et, propositions about what would have happened 
had circumstances been" different. Thus, to establish a. theory of com- 
municatipn is to seek a set of propositions that e>q>lain how commuhica- 
tion oper^ates, i.e., why v^riou^ are related. 

Scientific explanations* teU why a ^ t^^ occurs,, but the why is 
based upon the logic the set of propbsitions. the power of the 
covering law. model of expJLanation sterns ft-om the universal generaliza- 
tibiis upon . which it is builtv As We shall see, this is also its most 
stringent demand which makes the model extremely difficult to use 'for 
the study of communication in mroy circumstances at this time. . 

"What-expianations" are attempts to specify what a phenomenon is. ^ 
It is ^n explanation in that it removes uncertainty about the object 
by classi^ing and categorizing it with other phenomena, but it does 
not explain whjr. the phenomenon is classified the way' it is. • For example, 
if we were observing small group interaction and you were to ask '.for an 
explanation of what was occuring at the, momenta I might' use the Bales 
IPA- system and say, "Mr. sWdgwick is asking for"orientatibn-and Miss Pea- 
body is showing solidarity." The explanation states how the behavior 



_ is to be classiked.^ut not 

testing is a what-explanation, not a why-explanation unless the hypothe- 
sis been derived (deduced) ft^^^ 
■ model. The theory provide the why explanation. What-explanations can : 
be scientifically useful fbr classi^ing phenome^^^^^ they do little 
. to advance our knowledge and understanding of communication. 

"Mental concept e)q>lanati6ns" are legion- in the literature on 
communication. Examples of these concept^ are motive, >tention, be- 
• lief, ability, knowledge, and dispositions. To use one of these con- ' 
" cepts to explain a person's action is to describe that action as a par^ 

of a pattern of behavior. Identification of a particular action as a 
• V P^* °f a pattern of action is explanatory because it classifies the be- 
havior and informs us of what is occuring. Thus, mental-concept ex- 
planations are what-explanations. They do not attempt to relate two 
things in such a way that one could be predicted from the other. This 
• . form of explanation may be very useful, especially if the phenomena re- 
i>main intractable to other forms of explanation. For example, in a re- 
I ; > j ^^^"* aJ^icle, Bennett [2]^ suggests that th^e are three ways of pre- 

I ' v '*^^*^^^ "the output 

! ' V V '^^ '^^^^S" ®''P^3"a*i°n» and 

f: :seems currently tractable when dealing with complex systems the inten- 

I; tional explanation. He argues that in principle all three would serve ^ 

■ ■ I ^ - /. ' . ■ 

, * See also Cappella [4]. 
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to- e)q)iain, but that in practice, treating a complex system as inte'n- 
tional proves to be the most manageable.: IVhen using mental concept ex- 
planations (such as intention) we should keep in mind the fact that they 
do not.explain why in the same sense that scientific explanations do. 

"Reason-giving explanations" account for. why certain phenomena oc- 
cur by Showing why a person thought that a particular action or, belief : 
was right, correct, true, or a good thing to do. It offers answers to 
the question of why a person felt that a "particular "iction was a good 
thing to do rather than why the action did in fact pccurV The distinct 
tibn is crucial for it is difficult to argue that mental stfstes are 
the cause of physical events . Thus, reasioh-giying explanations allow 
us to assess a person's behavior in terms of his mental states and pro- 
cesses preceding his action, and nothing more. . ' 

these four explanations vary considerably in the extent to which 
they can provide strong, useful, valid accounts of phenomena, A strong 
explanation provides accurate and reliable control in principle over 
substantial parts of the envirbnmerit; a weak explanation permits mini- 
mal often unreliable control over a limited part of the environment. 
Scientific explanation is considerably stronger than the other three 
modes; it is also the most difficult to achieve. 

The validity of the covering law model is based on the assumption 
that a generalization can be established that will' KolZ throughout space 
and- time, there are three important problems in establishing the uni- 
versal generalization. The first is the induction pK)blem. Philosophers 



have long pointed to the impossibility of examining all cases to arrive 
. at a generalization; hence I will not discuss this point further. The 
second problems is more subtlie . The notion of a universal generaliza- 
tion assumes that a phenomenon will be invariant through time and space; 
If, however, the behavior of a phenomenon .changes depending upon the 
particular situation of the moment , then the assumption of inyariance 
fails and the universal covering law model is inapplicable^ 

Many physicalphenomena have indeed been shown to be invariant 
t'hrough time and space, e.g. , orbiting bodies, gases under pressure, 
light waves", etc A nuirber of scholars have argued, howevsr, that such 
universality is not to be found among human behavior (c.f., Cappella Cm, 
Toulmin [8]). Specifically, human communication is seen as culturally 
bound, rule-governed and characterized by choice rather than law-govern- 
ed . Each of these points is taken up in the above mentioned papers, but 
it is important to note here that if communication is culturally bound, 
i.e., if symbolic behavior in one situation is not predictive of sym- 
bolic behavior in similar situations, then there is no possibility of 
■estabiishing a generalization and the covering law model is inapplicable 
to the explanation of the phenomenon of communication. 

There is a third important point to^ note about the covering law 
-model: it is based on a single form of logic, specifically, set in- 
clusive logic. There is. nothing inherently wrong with this form of log- 
ic; it is simply one of several logics available today. The problem is 
that the covering law model utilizes only, this one logical fonn castitjg 



all phenomena and their explanations into the set inclusive mold. Thus, 

a logic is imposed on the phenomenon to be explained. Toulmin C8] 

argues that this procedure is inappropriate for explaining human, action: 

We do not impose patterns or ideal forms ot^ human be- 
havior, as instruments within an intellectual analy- 
sis: rather, we recognize such general patterns as 
operative factors in human behavior, (p. 100) 

I have argued that human communication is not characterized by uni- 
versal patterns. If this is so, then it suggests that similar communi- 
cation phenomena occurihg in different cultural situatrcTns may operate 
by differing logics. Further, if we are to recognize patterns in rather 

impose patterns on human action . then we need an explanatory form 
which (1) admits to a variety of logics and (2) permits changes in the 
choice of logic until one is found Which is isomorphic with the pheno- 
menon we seek to explain. 

The diff ict9.ties in meeting the necessary conditions to eitploy the 
scientific modei raiser, the question of what model of explanation we 
ought to adopt for constructing theories of communication. Some re- 
searchers have been so enamored with the covering law model that -ttiey 
have continued to use it despite the fact that they cannot meet its re- 
quirements and conunit flag.»ant violations of its assumptions. Other re- 
searchers, in despair of ever meeting the stringent requirements, turn 
to weaker, less satisfactory modes of explanation—reason-giving expla- 
nations, for -example— and seem content to operate on that level. I would 
argue that neither of these positions is useful. If the assumptions of 
the scientific model can be met, then it is the model to use. If the 



requirements cannot be met, then while maintaining the ideal of the "na- 
tural science" scientific explanation, we ought to adopt the most power- 
ful model of explanation whose ksstmjptions we can meet. The systems para 
digm is such a model. , . . 

Definitions of systems vary depending upon whether one is working 
within the domain of ^general systems theory, structural-functional anjaly- 
sis, or cyberretics. Common to all definitions, however, is the notion, 
of a set of variable s together with r^ules of transformation which" define 
the relations among the variables. The system is defined' as closed in 
that changes in any variable of the system are attributable to changes 
in the values of the other variables. Thus, a system 'is a formal log- 
ical structure which says^nothing about the empirical world. It is this - 
feature of systems, that they are based on a logical calcu"" us, which can 
generate entailments for the system, i.e., warranted expec. ons. 

A system is said to ejq)laih when: (1) the formal calculus entails 
expectations, (2) the terms of the calculus are loadied with empirical 
referents (by rules of correspondence), and (3) isomorphism is estab- 
lished between the logical syistem and empirical reality. Further, ex- 
planation is achieved by showing that: 

(1) If the terms of an abstract calculus are loaded with a 
given set of concepts, each linked by rules of corres- 
pondence to specific empirical perceptions , the rules 
of interaction of the variab.\es in the system are 
matched by the relational- propositions in the descrip- 
tion. 

(2) -Within the loaded system, the phenomena to be explained 
/ ' appears as a formal entailment. 

C3) Other entailments of the loaded system are matched' by 
observations within the empirical situation [Meehan, 6, 



The justification for calling this process of determining" isomorphism 
between a logical calculus and empirical referents an explanation^ 
pragmatic-it works, and should the tilculus not fit the real world, we 
make adjustments in the calculus until the. t>;o-fit. This, the systems 
paradigm incorporates an essential feature of the scientific method, 
self-correction. 

Having brief ly reviewed the covering law and system paradigms, it 
is important to establish the criteria for distinguishing the two expla- 
natory genres. There are five: (1) the use of generalizations i (2) the 
iise of inductioii. (3) the relationship between logicai and^mpirical pw- 
cesses, (i*) the use of purpose, and (5) the extensiveness of the expla- 
nation. I will discuss them in the order listed. 

' (1) The deductive model is built upon the notion of %he universal 
generalization; the system paradigm, on the other hand, requires only 
syst«nic non-universal geheraiizations. The appropriate'lstatement in " 
the ded^ctive model is. "Throughout all space and time-here and else- 
where, past, present, and future-ail X is Y." The non-universal system 
generalization is. "In this particular time and place-so,-, specific time 
interval (say. the WBO's) and some specif ic place«(say. the American 
culture)-an X is Y." The distinction between these two types of gener- 
aUzations is. crucial, for if we accept the argument outlined earlier 
that communication is culturaUy bound., then the covering law m^ei with 
its univewal generaUsation is clearly inadequate. While the systems 
explanation which vses situation specific generaUzations is definitely 
appropriate. 



(2) The universal generalization of the deductive model is estab- 

; lished or certified by induction from empirical observation; without in- 
ductive certification dedubtive explanation is impossible. This fact 
causes researchers to "focus attention on the cownon features of classes 
of events and tends to lead to the excsfnation of a representative sam- 
ple of the mevJ>ers of a class [Meehan, 6. p. if93." The system paradigm, 
however, is rot constrained by the inductive process. Rather, it ftocus- 
es on". . .the web of relations surrounding a' single event, and examina- 
tion of other members of the class does nothing to incr^aase the power*x>f 
the explanation. . .[Meehan. 6, p. i»93." Thus, in the systems paradigm 
W giysn event may be explained without examination of all other similar 
•vents; in other words. Induction is superfluovw. ^ 

(3) A universal generalization combines the einpiricat 
processes because it "stipulates the logic of a relationship between two 
events CHeehan, 6, p. w]." Thus, in effect^ a universal ganwalization 
ijSEwes a logic on events; it stipulates events to be related by the log- 
ic of the generaUzation. ruPther, it typically does so without justifi- 
cation or warrant for connecting the enpiricjal description and a logical 
structure. The system the ether hand, separates the logical 
and empirical processes. Any dosed logical system may be enqHoyed which 
meets the heeds of the situation. A logical system' is sought which will 
match the logic the reseiuKAer recognizM to M when 
isomorphism between the logic of the system and the logic of the event 
tits behavior) is obtained, e>q»lanation is taken as cog|>lete. Further, 



the connection between the two process.*, is justified on pragmatic gK>und», 
vhich we shall discuss more fully under #$• * 

(«♦) The deductive explanation is « fotiwl paradigm which has been ' 
articulated without reference to the concept of purpose. The criteria 
for adequacy is the ability to {generate inductive generalizations irre- 
spective of the use to which the generalization is put. In this sense ^ 
adequacy is an all or none phenon«non: either the generalization hol<a« 
and the explanation is adequate, or it does not hold and the explanation 
fails. In the systems paradigm, however, since altemative logics, may 
be employed, alterative explanations iw^ be given for the. same phenowe- , 
non. 1.iven altemative explanations, a" choice among them.m^t be made. 
The choice can most easily be made on the basis of the pwt>ose fw 
which the explanation was sought* 

(5) D^luctive explanations offer only single, complete explanation* 
for an entire class of events, e.g., for all precipitation, all traffic 
deaths, all small group interaction. Explanation of part, of the class ^ 
are not permitted. The system paradigm, on the other hand, does permit 
partial explanations (which, of course, does not rule out the possibility ^ 
of a complete systems explanation). Thus, a part of the number of twif. 
fic deaths per year may be attributed to drunken driving, bad weather, 
and poor roads. These factors do not explain all of the traffic deaths, ' 
but do explain some of them. The partial ejq,lanati_on is less powerful 
than the complete one, but it stiU is highly useful, especially .-.n a 
young and growing science such as coBtnunication. * 
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There are a number of advantages to using the systems paradigm, which 
go beyond its method of explanation. These include a shift in Uie par- 
ticular set of variables which are selected fbr study, an increase in the 
complexity of analysis which may be employed, and the ability to inte- 
grate current research findings into a wider perspective. Let us look 
briefly at each of these advantages. 

Those familiar with general systems theory know that systems display 
a ninnber of important properties »Aich are crucial to their operation. 
Among these properties are (1) stability, the state to which equilibrium 
systems return after distio-bances , (2) variety, or the complexity of a 
system, (3) constraint, or the relations that obtain among the compo- 
nents of a system, («*) control and regulation, particular ly-of large 
systems, (5) information coding and transmission among parts of a sys- 
tem, and (fi> growth and death. * 

These properties suggest a number of useful questions that can be 
asked about communication viewed as, a sjretem. (1) What is an equili- 
brium state for a person, dyad, or group and what part does communica- 
tion play in helping reach this state? (2) How does the complexity of 
the conmunication system affect perforraance? (3) What group and socie- 
tal constraints typically operate to produce communication structure 
and how does conmunication structure affect functioning. («f) How does . 
communication fiaiction to control and regulate the behavior in speci- 
fied situations? (5) Are certain information coding and transmission 
techniques more efficient for some tasks than for others? (6) Do com- 
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munication systems have life cycles; do they evolve through different 
stages? These and other questions like them should and will be; I 
believe, the focus of theoretical inquiry in the future. 

The second advantage of the system approach is that it permits an 
increase in the level of complexity of analysis. We might parallel 
Ashby»s [1] law of requisite variety— that only variety can destroy 
variety—by saying that only complexity can explain complexity. Thus, 
to provide a f uH explanation a j.-'jenomenoh requires a logic of explana-^ 
tion commensurate with its complexity. Conceptualizations of communica- 
tion offered in the past have represented it as an extremely complex 
phenomenon. This suggests that we need an explanatory model sufficiently 
complex to account for the complexity of communication. The systems 
paradigm is such a model. ^ 

The third advantage, the integration of existing findings, can best 
be handled by an example. In this example I shall also attempt to illu- 
strate the other two advantages and sketch how the systems paradigm may - 
be used to generate useful theoretical frameworks; the example i-s only 
one of several alternatives available. 

In a recent book Blalock [2] outlines one approach to theory con- 
struction which includes the following steps: First, appropriate vari- 
ables are selected from a review of the literature in the field, or 
from the scientist's experience in the area. Second, the relation be- 
tween each pair of variables is specified .(including the direction of 
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causality) e.g., as a increases b decreases>^ Third, a choice is made 
as to which Of the variables is to be explained, i.e., which nr. en- ' 
dogenous (dependent) and which are exogenous (independent). Fourth, a 
regression equation is constructed for endogenous variable as a 

function of all other variables in the system. Some of the other vari- 
ables will not be directly related to a particular endogenous variable, 
and hence their co-efficients will equal zero and they will drop out of 
the equation. FinalV.a solution is sought for this sjrstem of (linear) 
equations by analyzing each equation separately and g,mbining the re- 
sults to provide a theoretic interpretation. It should be noted that 
this approach is appropriate for both static and dynamic theoretical 
formulations, andfor simple recursive models as well as more complex 
interactive models. 

. To illustrate, .let us examine a set of propositions offered by 
Collins and Guetzkow [5] to see how they could be developed into a 
systemic theory. I have selected six-of the statements and reworded . 
some of them slightly. They ar^ as follows: (The numbers are those 
used by Collins and Guetzkow); For any person in a group, 

9.2 The greater his initiation of communication, 
tne greater his reception of communicatiori. 

specifies the dimensions of a relation which must h*. 
iS^verlm: . ^ -ust be'a? rlJersibie o^^ 

e^e^ivf stochastic, (3) sequential or co- 

Ta^:^ ttillZ^^^ f5> necessary or substitu- 



9.3 The higher his p^er status, the greater his 
initiation of communication. 

9.U-A The higher his power status, the greater his 
reception of communication. 

9.5a The greater his proximity, "the higher his ini- 
^ tiation and jjeceptidn of communication: 

9,5c The higher his socio-economic status, the high- 
er his initiation and reception of communica- 
tion. 

9.6 The higher his initiation and reception of 

communication, the higher his uniformity of . ' 
opinion with other members in the group, (p. 187) 

These six propositions specify relations among six variables: socio-eco- 
^-nomic status, power- ^t^, jrgj^M^y , Initiation of communication, re- 
ception of communication; and uniformity of opinion. Three of these are 
.endogenous variables: initiation of communication, reception of commu- 
nication, and uniformity. Hence we need to establish three equations 
which will define the changes that will occur in these three variables- 
as a function of the other variables in the system. Stated in verbal . 
form, the regression equations take the following form: 

1. Initiation = socio-economic status + power status + 

proximity 

2. Reception = socio-economic status + power status + 

proximity + initiation 

3. Uniformity of opinion = initiation + reception • 

The solution of this system of simultaneous recursive equations will 
permit statements regarding the effect of all of the exbgenous variables 
on each of the endogenous variables. Thus, the interrelations among all 
of the variables may be determined. Should we wish to trace the behav- 
ior of this system over time to determine its equilibrium states and re- 
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action to perturbations, then we simply build in time as a variable, 
and convert the static regression equations to dynamic difference or 
differential equations. 

I do not mean to imply that the atove process is an easy one, but 
it is not much more difficult than other' modes of analysis current in 
the field (e.g., analysis of variance, factor analysis, etc.) and as we 
have shown, it is explanatory. Further it is a level of analysis and 
explanation whose complexity is commensurate with the complexity of the 
phenomenon of communication. 

In this paper I have reviewed the four primary forms of explanation 
and argued that the scientific model of theory construction, which has 
long been the-modus operandi for communication research,, is based upon 
assumptions which often cannot be met by researchers in the field. 
Thus theory construction in the future should abandon the covering law 
model when its assumptions cannot be met in favor of the systems para- 
digm, which provides for a slightly less powerful form of explanation, 
but one whose assumptions can more realistically be met. I believe that 
the adoption of this theoretical strategy will cause us to focus on a 
new set of variables and employ a new set of analytic techniques which 
will significantly increase the ability of communication scientists to 
understand, predict, control, and explain the phenomenon of communica- 
tion. 
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